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in which CD is the critical current density in amperes per square inch of the original section, G is the specific gravity of the molten metal, and H is the depth of the metal in inches.
In the case of an induction furnace having a ring of molten iron (S.G. — 6.88) 10 in. X5 in. in cross-section, the critical current density, above which pinching would take plaqe, would be 742 amperes per square inch of the original section, or a total current of 37,100 amperes.
REGULATION OF ELECTRIC FURNACES
Under this general heading may be considered the regulation of the electrical power supplied to a furnace, the regulation of the electrodes, and the supply and removal of the material to be treated.
The regulation of the power may be effected by means of the electrodes themselves as in the Heroult and other steel furnaces, the electrodes being adjusted so that the current through each is kept constant, or that a constant voltage is maintained between each electrode and the contents of the furnace. This is usually effected by electric motors which raise or lower the movable electrodes. The motors are started, stopped, and reversed, by instruments operated by the voltage of the furnace, in such a manner as to keep this constant. In the Keller furnace, Fig. 79, and the Heroult steel furnace, Fig. 93, there are two movable electrodes; each of these being independently regulated so as to keep a constant voltage between itself and the molten metal in the furnace. The automatic regulating apparatus for the Heroult furnace is described in Dr. Haanel's report.1
The change'in electrical resistance due to a change in the height at which the electrode is kept in a smelting furnace, affords a means of adapting the furnace to a variety of voltages. Electrically, it is advantageous to operate the furnace at as high a voltage as it will take, and it is, therefore, important to ascertain how high the electrode can be raised without causing trouble in the furnace. The exact height that is most desirable will depend upon a number of factors, such as the shape of furnace, size of electrode, nature of the charge, and amount of current; but the distance between the electrode and the molten slag in a shaft smelting furnace should probably be less than the width of the crucible of the furnace.
In large electrical smelting furnaces, such as the iron furnaces at Domnarfvet and Trollhattan, see Figs. 90 and 92, the regulation
1 Dr. Haanel, European Report, 1904, p. 6.g Limit in Electrical Furnaces Due to the 'Pinch' Phenomenon." Trans. Am. Electrochem. Soc., xv, 1909, p. 255.ionately reduced, and would agree more nearly with the other figures for this class of furnace.
